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PROBLEM TO BE SOLVED: To provide a solid-state 
image-pickup device which can improve spectral 
sensitivity characteristics and conversion efficiency, and 
can offer superior linear photoelectric conversion 
characteristics, by reducing noise caused by surface 
capture or scattering of light-generated charge. 
SOLUTION: Positive holes generated in a well region 15 
by light illumination are guided to and embedded into a 
high-concentration buried layer 25, which has an 
impurity concentration higher than that of the well region 
15, and which is embedded in the vicinity of a source 
diffused region 16 of an insulated gate type field effect 
transistor formed within the well region 15. The threshold 
of the transistor is changed by changing the quantity of 

the stored holes to detect a change in the threshold as the quantity of received light. 
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(2) 

/ 

- h 7 >-y* * t zmx.tcmimmt>m& 

iwriaifeay- hswiMgi* h^^^^i*, swa^^/u 
iftEy-;*«^«fc©ffl»i7^/i««±fcy- h&uk 

S^+^i'flWEi, DIME?- 
E«©@#iglfciff^. 

#r6i©— «««-c*>o-c» ffiszy-xtfcwtmmmx&z 

!B«©*«lc»riJ$*i,r*J9, tWEKi"r 

ritstu-oatK BufEiSiaigMji^jiMiay-^teSfcffl^ 
5 ] sfriH^y- h ? >-y* * 

coy- KWIAtf-tOHiattajteSfi/O**:: 

©y — *tttt««fc*w@»jisga*3;h/c y-* 7* n 
[§s*3S7] MfEy-^y*D!7[5igS(Dy-7m^ui 

-e^s - t ti-z>m#m 1 nm i ©^-rtt^iciE 

tt©H{HR«Jtt?\, so 



2 

tfcSfttSix. SfJffitTStcKn'ymJEESrill^ KWW> 
«fEfT*l6ll=3t*lWE#iiMaBf3R©lftl»y- 

«naw*iRifc3fcj:flWE«-*ttiif*oift*y- hams® 

*H2S-*-f y^©3fe!*tMI#tti*Sifr?-#i: fcfcfl8tt$*i/ 
fc*ii©*¥£ti;*7it&£> 

«rE*Tm*«l»=ttlR**t, BuE^Sb*aElHl8St«t?)a 
k<DfflX>;-X7*nr;$:Bl8,-rZ>'kffi®f&t, 

©l>Tfr2NcESi©@fHf IfeJli^o 

[If^lSll] )tilti; <t o t p SCO ^7x;v^rt|; 
«£Lfc«-*-ftlWE?L© 5 *>!S)tl§*iE?LSrmlE9^/P 

/^«J; 9 fci!5SS©pS!©iii««ffiii®^^^Tgffl 
!^^« Lfc^^JE7L©S(c: <t 9 (WHE|ft«y- h 
a«*a* h7>-v ! 7.^©KfitSrS'fb;^-li-, ^Hffi©^ 

*4 Lfcm^St^jETL© 5 %&%^^*mfcv*-^ 

P Si©y-7.}!£»ffl^©siaica^a ! sjx?t. HtjE^ai 

/i^^EJ; 9 tii5iSS©nS©iiii^affi^^ag^TgflB 
ISS«Lfc)t^^m^©ftfcJ:?)BffE^y-h 
Sm^^ h7Vv 5 ^^©Rg{iSr^k$-fr, KKfl©^ 
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3 

imxm 1 3 ] mxm i nm i o ©i^-rti^KEfg© 
hue k u-r ^mkmmRvmfty-xft&mmz-zti*: 

$ *T mJEffi feScS i&fi KSfrE?fc3SdfcjE?L £SW $ *, 
SUE K W ^ffim^S^BtFlEy- tm&KiftifHtESr 
PPAPU HWa*384jE?L*s»aL7tflW2«»flE«iiJi± 

iWE KW v*ttWl|«&t/WIE-y- httKlcfifrEJfeffty 

Kft&x* 5 ^ t -em^r&mm-r z z t t-rzm 

E K l~f >tttt«JKAt5IW2 y p 40 
*#^«E*PPiPL, BuEy^/iHH^&tfiSJSSiliijf 



4 

&Sbtf<<*— Ko#fy>+;H U t>iS< J: 5 4« 
JEESrPPJPU SME*«4*-?Sra5IE^3t/HH«i*jS:»» 
* -frTSWEK ««»iiJB K mfE3fe$l£mT- £ PBt $ *, 
buE K W vtfctt»fcftt«WEy- htSfcftjHBfiEfr 

mis kw ^ttSMWfcRt/mriBy- hmstcBtriE^y 

* £ y-* 7* n ? (CjgjA LTWIB3t»ft«W|» 

E»!»«aa*K:*a**vfcr iKAaiWBjMiy— h 
[0 0 0 1 j 

^©MOSSH*WMft*T-&tJ«HfWWft*^fcJ:5* 
[0002] 

i^sfc*, ^^-^©*i»Mka«oaj8fc#i\ tat a, 

k CCD («ffir^X?) tt3tfl8«*si5<. 
[0 0 0 3] L^L, CCD CmM^m=f-) l:tt«T 

©CMOS-f^^ffoiMWMj^iji/jeo, 

<a>*!5ta**s cmos 7 s 7.*$<D*mfrm+ 1 o 

■CV^Sfcft, CCDrtlC^$|/iiliai5li^s r f^i9^^|c< 
[0 0 0 4] roJ:5 4*jJik:*Px., iE^, StMSttsU 

<*:<0#t4l-oi,>-C»i, MOSS-fy— v'-fevf-t CCD 
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5 

[0 0 0 51 miC^Cr. -?<<9 n U^XftflfcDiS^ 

Softie: 2~ 3 K7V^^A»t,/ji5tg*ilsIKiJS*i»-C 

X, Y<0 2 o© 9 t> 1 OWMO S ^-f 7f SttM 
■*"5SI!«t* (kTCit) ^»*-?»i5>o#|c«to-C4D 

[0 0 0 6] roJ:5*jS*»fe, CMOSftffiast 

tt. ii^o cmos &.mun-<o&wmm&.ffi*&m t 

[0 0 0 7] Z<Dtc&. Wt&ftMHHBIllRfcJ* 
« L fc 7 ^ s/ 7"* > 9 tf T 7C ^HfflflF £ ft 

tl^. T^'f-fT'CMOS'f^— ^tyf^oftft 
St LT«T<O*^0iJ^5^»f btb5„ BP*,. CMD (Ch 
arge Modulation Device : fltfJ&SBSfc^) SBti^&lii 
^-(i#MBg 60-140752 #fJf|Bg 6 0-2 

0 6 0 6 3^iS, mffl¥-6- 1 2 0 4 7 3 #-4HRS?fc 

&MOS h?>-i?7.*<D7* Yf — V9MT<D?— h®f 

[0008] Sfc, B CMD (Bulk Charge Modulated 
Device) SB^SSftSf^tt^MBa 6 4-1 4 9 5 9§& 
«Wf»c^BB$ixT^5. 12113 (a) fcSWJ: 3 fc. r 
<Dm^- t>P3P*Sr|p]±$ii-57t*MOS l-7y^^« 

y- hm«7S:7^ hy- h u y^hy- 

&±t$,m*7* hy-hm«B7T»N^9t«-t-5-7*- 

®B^-5/-1'XSrffl)©Jb-CV^5 0 013 (a) 

[ooo9] nffiVEien^oafMsttX'F- 

li4$l$¥2-3 0 4 9 7 3^&«K^£ft-Cl^3„ ^ 



(4) 

ft, y >yy- h«aSrffltrJ:5t K W ^ttiWR«is 

V7^v**&\$.<r>ft\z.mtft^b, 

ffiKtt L T #7 y V -v /WOfi^ t r -?> Sr— A^lSJt fc r. 
[ooio] rwSf^p-eii. ffiii^y^- h^^-- Klc: 

%ft±^<o&&'Pt£^&k\zm&iX'ihy) , «#«ffirM 

[0 0 1 1 ] 

[«W*S7*»UJ:5i:i-5Ilfli] La»Lfc#e>, CMD 

<t57 y y A$i^/&#f3:|&* L * ftfc V " i: v ^ 5 fEUH*s & 
3 0 BCMDSl«lK'li, 013 (a) K^-f 

t^i8L<. hi 3 (b) {c^-r«t5i^ mm, 

[0012] 3 fHX-<D*v y T^I4 

30 7* vv- hmm7T<o'?**^®4kmzm&L. + 

#fc3o ^^td, CMDSMBCMDUffltl^ 

mo s«jtH^wA#t3few#fi[^^ «t zftytmrnfttii 
[0013] 7* ny- hWSflHt-ett, Sit 

40 * hy- t>nm<DBf8.&&Ett£z>m. mt^mmtttt 

Sffl«0«fttt4D. y-^7*o!7T-3t^m)WSr 
so [ooi4] *&m&. ±&<D&ffi\Zf&Z.Xt£&tl1tb 
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[0015] 

[0016] ff jfcJg 2 ©JSWtt, W#jg 1 KCftOgft 

«fcfcfcorm$lx-Cv^5r LTi>5„ if 
3 ©3§BJf±, M*^Xfl2KfEf^Bttttft*?- 

ici^t). HfjiEy-^fefcffl^jeiatt, mie k w 
-araws-efco-c. mmy-xitmmmmT'ibz^ t * 

[0 0 17] »#JS4 0>*Wtt, HMt4f lftSSftHvi" 

**a«>«riBf3i/n«*©*«i=»i«$ixT*J0, stria 
Ki^-r yfe»®igciiHfifey- hmmzwttx b tame* 

[0 0 18] «#Jg5©3g9lf2, ^*Jai7!;M4W^r 

aweieay- h£tt»%& h^y-^^ cd y-^ffi»^ 



8 

[0 0 19] W*«7W^^|4. W#JS6ICi2i&c£>@ft: 
fWWIH'-KliS?). stilEy— ^y*n!7(Hl!Scoy-^tb^ 

5. if*«8co%?^li, ifjfcJf l75S7©^-fiX7H;:ffi 
fifilEy-><.y^o!7(Dy-^tH^^^igg^^7c^ 

[0 0 2 0] W^JSl OWSgflJIfi, »*3I17!;M9<0^ 

<omk&&&%&b Lx&mi-zzbzftmb lx^ 

[0 0 2 1 ] f»#JSl 2CD%B^|i. @*J§^^IC«tS 
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[0 0 2 2] !B#*i3©*Wtt, Bttft*X?£J:& 
3t«*«ffl*«feHffi 9 . l 1 0O^i*H*>l; 

* * £ y - * 7 * d V L -C WC3t«4iE?L* IfflfB 
»»JS«ii*K*a$iX7>:^i:l=J:9(rWB«*y- 

- h^«#ja*h7>'v 5 ^ ; 5'roy-^5£t5:^J|Ewm^ 

[0 0 2 3] !8#JS1 4©»fH4, B{MMfc*?-KJ:& 
3fc««4*tti#«fcH# 9 , lf*3S 1 1 0 O^fil** 

9. mrSE;f*6#i&JftM«, MB mrlE 



buIB K W vtt»f|«»tflW 
IBt*- h*ttfcSMt«BE4rBMinU «MB3te»£*T-#* 
« L7tffifSi§5iSSffiji7l±^{Sm#©S«Etl«cSr^i- 

W*ff«J*S:»j* L. SWB K u-f t/fffEy 

ft*»-CftfH-*J:5ftlMWtffifrH«lPU 8Wa»»y 
- hS^lfja* h7>v 5 ^^iSry-^7^nr7|c:^L 

[0 0 2 4] *%K(C*J^T»±, ft4/^«©T©^ 

i/u««i*!-c*)ory-^tt«««©iaiaK:, «*.rtk 

Wvttf««*»e>y-^it»««K:S5^-ir-*A^* 
iS]«D-a5m^cT*fcor, y-^tt«««a!lK:» *-o^^ 

[0 0 2 5]«BJ^tf, !/ l/if#iV>>?- YW&*m^Z>® 
K u-f ^tt»««*rJKj« L. y-^ttSkflUKSrlffl 
«Jffi>iSW^-, pMcOi«jgSSiiScoiC^T-iE?L^ 

[0026] ^^/^mmn^tft^^^—h'tm 

y-T.HiSicfflJgccDiS^ise^ixT^Sfc*, STt^ 
^— Ka^W73i/i'^T-|g^U7 v c^^m(tSrl«2ga 

[0 0 2 7] in*>. pScO'J^/W'^Srffl^, A»o^m 
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h7>v**£nMO S t L7c^\ %%±^M(D 9 h 
V*tlMH«^EXttA«)»f^«£EVDDSrH«!lPL, * 

^oKi^f >-&8fcffit£, ip-^sfty-r *— k©**** 

J: 5 S. 

10 0 2 8] LfciSoT. «JJHft:tJ:9, K*ttJUPI* 
feofcft^tg^^-x/l^S^rtiOT^-tr^^Srcptt 

KSB»©^3i/i«*rt-CIB*Lfcft«*mffirJ±» KSS 
»*£»i&JiK:ft*£*Was**-5fc, -t£©<£^*(fc 
ft*^^0&»Srl»Jhi-5r^*s-e^, iSjgSil&JI 

[0 0 2 9] KftAW&JI£*8S*kfcXa£tt 

rttiD. Wt5ri^^5„ fta&ttffl**iK* 

©**y TMMPU ?-**A'=*l'?9 9l'XtZmie* 
[0 0 3 0] — iSSSffiji/gjy^O^-Ctt^x^ 

So 

[0031] L*»t , h7>^^ &mbvtevwflpt 

[00 3 2] ft«£«ffi<D&ntt£Kti«]*a)e 
WOJt«»tt«WlfL-C^««)-e, ft38£H(Sf©gS{ffl:li 



(7) 

12 

y hi LT©S5igSiI£ *±©y- 

[0 0 3 3] F7yv ! 7^0SS^f7 , l'v'3 

* — A^MIK J: 5 y *s * ISJH 1 4 

[00 3 4]-*, ^©*WfC*iV^Ttt, h7y^^ 
©^*/MS^fi, a««flr*tttH> <««Mfc) 

[0 0 3 5] EU:e>J:5K:. Wfc*rMfPi-"<**»£* 

««f+ie©«ffil*«&*fl:;**TV*5. fi|J*>, ftss^m 
^Sry-^fe»ffl^ifi<lcmfc5ri:ICJ;9 (-7^ 
^©WffiWE Sr»]»t-« J: 5 ft«3ti:i-<Bri-C» Sft^ 

30 »BM)ScmtmEM#ACMOS'<>— i S^-tv-fr**- 

[0 0 3 6] 

5CMos^y--y-ir >-y-o itMftEBR rtt J3«t 3 
«t 5 tc, ^is^ i o i sfty-f t-Knu 

ft{f-§-&mfflMOS h7V^^l 1 2t*SBWfL-CR 

40 sn*>, sfty-r^-Ki i unt^m®.! 

fflMOS h7y^^ 1 1 2W^7^/u^l 511^- h 

[00 3 7] £ft*V xj— Kill o^M4tote8kfR« l 
7ift{f#^iiSfflMOS h^^v 5 ^^ 1 1 2WKWy 
ttftttttl 7 a if±"Jrai/HH«l 5C»iK-tl*C» 

— mwsi 9<Dft-m&zfr'owt££ ; ?\zM!8.&tis y^ 

so M$^T^3. y-hmill 9T©>73i/P^i 5rt 
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riot, y-xfcmmmi 6^mmz y y-*&m 

[0 0 3 8] ft4b\ )tfs-5N$tiJfflMO S h 9 * 1 

1 2<DWift&f\Z>7— b9M \ 9T«?^/u£gJ£l 5©gJ 

Zo KWyfeftfil 7 altKM vmffi (VDD) 
tfc*SUi! 2 2^:^$^ y-M«l9 lifiB^m^- 
(VSCAN) ^2 11^$^, y-^tttS:ffliS 

i 6 ammm^m 2 0 icg^n-o^ 

[0 0 3 9] S , *-Kl 1 1 ©§ft& 2 4 

S 0 mz. *3BWO|tl6«5»ffifcffi5CMO s.-r > - v 5 

cloBB. Bl©A-AlWrffilSfc:ffiS-*-a. 
©SS©Wl:f>5CMO s -r ^ — vHr ^©■r-'M ^ 
«jgtr.o^T^-r»fffiiaT**)5. 0 2©T©Elf±, ^ 

[0 0 4 0] E] 3 ©_L©EM4 % 
ffiJ^l 5rt©3^ y Ttf-Jry I- 2 SroWlSrSfflC/Tt 
WS0-efc5„ Sfc, Hl3©T©Elf4, ftSgdii*-/^ 

^•tyr^j/ h2 5ic:*«**L-ci^«i:*o, *■■*-»/ 

TjJf-Jr y h 2 5 Sr*tr^ffcWg*iBfc¥tTfcB5. IP*> 
[g|cfi(73F-F|g^i ! &5^7 1 >->-t^|gl-C'fo5„ fiU * 

•y y t y h 2 5 ±.<D^**jisffim<oRfcmt&£>w,* 

[oo4i] m4nmi<oB-BmmffifflX'&>y . ms 
ttfflKDc-cwmmmxibz,, m2<D±<om\ZTjk-t£. 

£^fc"**-v' + /Wj!cftU ^f^^r->-yyUJi (nil) 
1 2 «±*s^fr«««r«j*i-S. ^©n 

lc % 7 j -a> b'msm l 4 t -t©T©*-WHBt£*ffl« 

[0 0 4 2] &fc, JtJfe^-f t-Klll ©flMWKoi » 
TB2Xtfia4fcJ:9IMli-"5. BP*>, **/u«*15 
t . £i/i^J£ 1 5 t*»^©««*Sd^»« J: 5 J- ni 
€ 1 2 $ftfc7M«rttfkfflg 1 7 t -e*Mt 

$tuT^5„ BP*>, jE?L (*-/u) 
JifcLTl^S. *«4M£*««1 TttKKVlff (V 
DD) «^2 2JC^«c$ttTIEcDmfi7:<C^^T>(.$jx 

ffif&SSigEl 7©T©?:n/i'M*£l 5rt(c#^E-t-5 «fc 5> tc 

[0 0 4 3] Hk\Z^ )t<H§-&ffifflMOS h7^^ 
(nMOS) 1 1 20»WJCOV^TH2acfia5»Cj:9 



/4 

tttp^-rs,, bp*>, y v^wy-hm^ii 9^ n + s© 
vtt»«sigc 1 7 aic«t"9iasnfcisat^^-i-5o y> 

&1 6*5^$tlT^5 0 tU, KWyttWWl 
- M&UdKl 8 Sr^-UT^- 1 9t*MtfL£tlT\,^ 

/MHHci:ft5o 

io [0 0 4 4] *7c: x ^^MS^WT©?^^^! 5 

1 6©^i73gBT**5oT, y-xMfctH&l 6 SrfflirJ: 9 
iC, p + S©*-V IfTtffy h 2 5*5^$^T^5„ 
r©p + §f©df-r y T#^ry K 2 514, Mitf-ftyft 
AftfcJ:9»«-r5ri*s-C#*. ^t!/7^y h2 

1 5 ft\zm&L$inZ> < , y TfRfr y Y 2 5 tt^-f^u 
®«»d*^P)ft^«J: 5 ic^-TS rtisS4U\ $ fe 

[0 0 4 5] ±IELfcp f IO*+ y T^s/ h2 5-C 

*PLfct#^Jt^4fe*— ^S-Wdr-y y7#<ry h 2 5 
i-A*5„ Htt3t»4*-/i'^4F-v y r#4ry h 2 5{C 

wm^tix^^tR^m-t. m2<DTmzyt&±*-;v 

tf*V})Ttfv-y h2 5lzWmL. 
o $ JxTS«g««*4t C T ^ 5 #tffico tKx V is * 

•r/w|U©^SrEl 3 \z^ a 

[0 0 4 6] mz, HI 6 (a) , (b) £#fiB.LT±fE 

flECO^fwO^TtftWf-So El 6 (a) (4, *^K©H 
^©^ffi{C*i(t 5 CMO S p< - v 5 ^ v-y-coiHiKIS^EI 
Sr^-f-. B16 (a) (CTF-fJ: CC0CMOS-f / — 

v'-ferv-y-li, 2Rji7l'-tyt©M^oTti!l, 
3 ±13 L7t«it©m(felB*^5ll*lftlXlWT*lSlK-r h y 

[0 0 4 7] Sfc, SBjtSM-i- (VSCAN) ©IE® 
*2E0K1 0 2SU 5 KU^T (VDD) ©«S)*fi 

mas 1 0 3*siB3iiffl«fet*A/-e-t©fe*icfia**bTv^ 

5, tT»»C?T*(6]»C3g^^:T©*teiiJ^ 10 1 rt©MO 
S h^V-v 5 ^^ 1 1 2© KU"fVK, KU"TV®E (V 
DD) ©^Ift^lHlK 1 0 3 frbftmz—oi*iX'X<,^ 
Z> Y U"f ^faE&j&IS 2 2a, 22b ^*tv-e*ix^$ 
tTSfc:?f*rSilc:afe^±T©W4iii^ 
■ 1 0 1 rt©MOS h7y-^? 1 1 2©y— He, sa 
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fe&ia^ (VSCAN) <omW)MHmni 0 21)>hff& 
li-0-fot?TV^SB*S(a^l;l&i»2 la, 21b 

[0 0 4 8] ^J«fc*]#|S|fcafe££T©]JM!fcB* 
1 0 1 F*9COMO S VyW*? 1 1 2©y- -X^JSK 
^^5SiSttl^S2 0 a, 2 0 bUSBK^tb-CV^. «■ 

fia:m^iSS2 o a , 20b mm\^Wi.z>7-< yfti 

t©MOSF7y-^^105a, 1 0 5 b CD K W >- 
OttaflfA^a^-) 2 8a, 29al:i O-fo&jgg 
Jil/t^5„ ^-^^f 105a, 105bC^-h io 

2 8b, 29b »±7k¥*Sffi 
* (HSCAN) ©K»*acEIKl 0 4»C«tt**LT^ 

So 

[004 9] Jfc> #^yf 105a, 1 0 5 b CD V 
(jfcttUHHi-liWjiSm 2 8c, 2 9 c li*iScD5£ 
mffiiR 1 0 6 Srii LTi*^m*W^7 1 0 7 KttK&JlT 

^•5, BP*>, ^-iMffliif i o i ftcoMos hjy^i? 
l i 2 © y— * 1 o 6(c^igg$tb, WSMMfc 

coy— ^7*n!7[H]SSSr^fi)c-r5o ££o-C, #MO S h 
7>"/^? l l 2<r>¥— Y-v—^<omMLm. Rxf;< 20 

_ y-^wo«flr2Si4«iR$ jifcJg«l£K (Aft 13 
IS) 1 0 6\z£9&;fe£ivZo 
[0 0 5 0] Sia^SfS# (VSCAN) RZffc¥-feg. 

ft* (h scan) ic«t <o y mik, &mzmm<nMos 

h7y^^l 1 2 SrSgfb LTftcDAltif-JfcW Lfcgfc 
(Vout ) iSK*fflS*b5„ ±IEcoj:5{-, 4Mfic 
tSUi 1 0 1 I4g)t^ 3f — Kill .RtfMO S h7^ 
**1 1 2-C^$tb-5cOT\ Bif!icDS5#$:CMOSft 

f&lb*5£|alS&l 0 2~ 1 0 4&tf;£S*iS 1 0 6 30 

[0 0 5 1 ] 1216 (b) 14, JjC^B^fC^SCMOS-ry 

^■r— hSr^-fo p^co^A-iil^l 5 Sr;?f<,\ ri>o 
3fcf§-)HfcfcH/B h7^^ 1 1 2*5 n MOSCO#^ic:ii 

ttiJHm-ftttJHIR] (UMMfc) -• • £^5«fc3fc:**33g 
Ut?„ 

[0 0 5 2] CCOtt, @flr«^*T-cottlf^l-#oT* 40 
ttS^l 0 1©^^/^^1 5ft<o#T>'i' J c;i<fc£fc 

-rsismcoi^-ct,, m7, ins, ^t/ia9co7K7 L >'v' 

+>HB*#1!I[L**&IS]*K:RW"*-*. mm 

m\0 1 rt<07tm-§-^i±lfflMOS h7 1 1 2 CO 

WEttttfcot ^T0 1 0 fc*-**^? 7 Lfc 

[0 0 5 3] HI7 7!;^III9IC*JI,>T, ffimZtfT-^is* 

7 (a) , 0 8 (a) , 09 (a) «4, -t^-fix^aiffl 

m (®mt) , W9mm. mmm\w}\ztstf?>\®4<DD- so 
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(b) , 08 (b) , 09 (b) I4 X *tl?tlffim%lffl 

(aw . wmmtsi, mmm$\\zt3vz®s<DE-E 
[0054] Attijnmti, #*£*ffir (*-ao 

[00 5 5] |DJWfclM£«rfT 5 ©tt\ &<DWffiMffl\Z* 

-r3fc»-e*>5. ip*>. *«*tbfc3t*4«ffif7if«t«r» 

afcJOT-fc^o ^CD^, K U-f 1 7 a „ y 

- hmfiii 9Rrjy-x&wcmmi 6 tca^<ot&f^iiffi 

a, 2 2 btCjfa+5 VCD«JEE*tfci&LT KH 1 >t£«!cffl 
i£l 7 aKftttPU VSCAN»l2 1a, 2 1 b iZ 

y- hm^l 9(^+5 V<0«E*fiPJp-f-5Ci: 

1 7.a«c:Riap$*b/tiW+5V©«ffi^-t©**y— 

[0 0 5 6] rc0®IWli> 0 7 (a) , (b) (C^: 

c0^^N^SO : P®i^^jiLTp + S<D£&1 1^" 
(6](C|6]< J: 9tc-r^„ ^ix{ci«3, <?x.^m%il 5-&CD 

1^5. 5 VflScD^KK^y- hflffiSti'Ku-'f'vffl; 
JESrPP7JP-f5r it it). jt&±mft1:* J r , J7tf*-v 

[0 0 5 7] «B*ffiriS»aSixfca-Ctt^3:yi^|«l 
5 Lfc^flg^fcSo ±12 Lfc J: 5 £#)#Hfcf4, 

^@«#Sr*i:$^:^v^coT% ^-v y-lrcof&!\#)*<i>ib#*l;: 
J:5^$6# (kTCjtf) 3js*4*i*, Sffi^T*ifo5o 

i o o 5 8 j wmmrnn. \z x v x&±-m 

m&±2it. ^<07fc&dfcfg(t£^*/l4WrFC0:7:x 

XhZo rcog©WF n iT-»4*¥^^Wi-eco 
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VDDMi2 2a, 2 2bSrilbT, ±X<D&& 
1 0 1 rtOMO Shy 9 1 1 2 CO K U"f 
»ffiJ£l 7ICMOS b7V-y**;i5gM£L5 5; : U:+2 
~3Vm«omffi$-PP*P-r5i:it>l-. VSCANM 
ife2 la, 2 1 bSriiLT, ^iJttdMOS h7^^ 
1 1 2 CO-/- MCMOS h 7 ^ 

[0 0 5 91 K W 17a ^CD1gJEEEP7jniC <fc 

9, pl07**W*15^ft*tyt (Eft) fi 

#4*— b'l 1 lco^^/u^l 5 icmT—iETLM^ 
[0 0 6 0j lit, MOS h^Vv'^^ 1 i 2©y- 

1 6C0{BH/>mteJc3l*»tl-Cy— ^fefifcfBttl 6<Djj\z& 
S)U lr 1 bm^:cO(£< 4otl>5*til Ti$>ry V 2 5 
lCg«£*i,<5, rw^flgSrlglS (a) , (b) fcijW. 
[0 0 6 1 ] *flDnn-eoX«^*-^0!>4HbM:pSo 

»»lc:BRLTi|M»#«iB©*»S:«lt5Ctr4/j:<, H 
wirier 3 „ 

[0 0 6 2] teW^T-ffl^bixT^-5 7d- h-i^— h« 
Wffit-CM:, 1211 1 (c) fcii*-*- J: *BBHt3t«ife 

14, hyV^^O^^/MglgEfi, mil (a) fcjj* 
Hill (b) fcijrJ-iSU:, f>7V^^©y- h-Stf 

[0063] Rujnna. f«snfc**4wrt«^ 

<*WMH§- (Vout ) &R**f-ttHM-C*>«. 
tti/lMOS h7y-^^ 1 1 2^V-X7d-n!7lHl^t 
L-CSftf^^-fr. Kttffi^ (Vout ) :©S 
£\ MOS |>7^? l l 2#ftfbtttt-ClM£-t-SJ: 

5fc, VDDMi2 2 a, 2 2 b ld«t 9 . ft 6CMO 
S h7^^ 1 1 2CO KW 2~3 V&H 

©ttflE«:EP»rf<5££fcfc, VSCANMH2 1a, 
2 1 b«C«t 9. ?iJtt»CMOS 1 1 2CO-7*- 



(10) 

»t»tbfflMOS h7^^ 1 1 2<Dy-^|c^^ 

as i o 6 Lx-feomMzm-r a 5 m-a. 
[00 6 4] iri-e, roKmnmoKttoVfldnil] 

■C, JM4W#*tJ7^y h2 5rt{Cgffi$tbT 

VF&mnoL* i-*****?* f^xttrnxr*. 

[0 0 6 5] Z<DWr£. Z-WTtflr-y \~2 5_k<D3cffi 

W W ^ffi&tg^ 1 7 a ffliJ-Ctt. £M«fttt£;W& 

C, teO«^fc*«IMB*^dfeC-CV^<57b«>, Ull OK 
20 51-, Tfcff-Sr&tti/IMO S h^Vv*** 1 1 2fi 

[0 0 6 6] SfoT, 7t«-§-^ttifflMO S h7>-^^ 

1 1 2©#a«Kii«(0»f^BESrB3aii-5i:, h7> 
v 5 ** 1 1 2ttftSitt<fi.-c»f^-*-5. h7> 

-y^.^ 1 1 2i-£%mwLW)ypfc&z>y— ^y^-u^m^ 

2 {c-5£^SfE2sgfch,3 j: 5 \-/f- h-y-*ra©«flfcii 
Sr^'J^-erS^ , 1219 (a) , (b) \Z.fhirXb\C. 

30 ^-myj 1 0 7 (cm>3-f-^ 0 

[0 0 6 7] /ifc. ±IEcoBgf±l«J^^i!>:co«J: 5Jc:S^L 

Tt>«t^ 0 sn*>, mi 0 id^-r J: 5 7tm#^m^M 
os h7^^i 1 2ttiaiP^a«-eibf^-f-57tfe, k 
i/-f y- y-^M©Sfiltt^- FSS 1 9Tc9>-K-rv 

1 5rt(ctty-^ift»ffl^ci e^-rfijcom^^ffft-t-So 
[0068] seox, Tt^^-^iiy-^&ascffi^i 

fitll^co^mflSilSl 0 6ICJ;9^$ttTl/>.5fc», y 
40 -^{|iJ > cD/-KxVv'-y/wPfSii;$li:(S#$n5 <1 rcofc 
«>, 0*9 (a) . (b) ICtjWJ: V-^ltt (V 

s) \zn. ^±^-^<o&.A^xvpmt^tit^^ 

fiiSr7t^*-^ffl:iiJ:9^$-ti-v y-^7*D!7ffi 

[0 0 6 9] ^ixir x 9 . >tfi?.ltffltcJt<JSJ Lfc«Mft«# 
(Vout ) Srft5:i*1f*5. ^co©^, 7t^**- 

so ftt^iB-Cfo9, Wffl«JEO*^*sm**ii5. 
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■e. in 12 (a) , (b) »c*-r<t3^, v-himm 

1 8Sffi^<03fefl;tt, 3r-y y Ti£>r y V 2 5±W-7*- h 
168*1 83gfttcR£«S;fc**:«>, y-MMkffllff, * 

^i-5Ci:*5x-#5. Sfc, !/7^y h2 5iv> 

[0070] Ui»fc. £©ttttHS*tt#ifBJ&&*i:Jl 

(b) KLfctfoT, -iS©i«5c L,fcBfWWMt-T-©3t 
IftttrtMtsfcBiilfcKWra. BP*>, «0JMt:lbfftcJ:9 0 

[ o o 7 1 ] h7v-^^cy- hmesi 9t~ 

ft^y- hSJEES-ftt&P L, KW 1 7 a Id h 

7>'v ! x^c7)S!)f^tc£>®/^2~3 V©®E (VDD) 
SrEnJp-TSo r©£3\ !7=^HH«l 5tt££fl:U K 
WvtfctMHtfl 7 aa»fey-*tfctt««l 6fcl$|j4»3 

>rv h 2 5\zWm£tiZ><, Ztl\Z£<9, ?-**A<W&1i* 

[00 72] rrt', 9ICMOS hyVv 5 

1 1 2#i&ft#«-C»flsL5 5JS2~3 V©$*- h 
^JE$rPP*P U K L~T Vj£»M^c 1 7 a KMO S h 7 V 
v**^ 1 1 2^S!jf^L3 •5I*J2~3 VOSffiVDDSrPP 

So 

[0 0 7 3] MOS h^^v'X^ 112©y- 

1 6 1 0 6 fr&R LT-l£<DW.ffi. 

SroE-To r.*UC«fc<J, MOS h^^'Jxf 1 1 2Siy — 
*7*n*7|II!SS:»j£U «ot, 7fc3g£*-/Mc: J; S 

mos K^^v'^^coiifflflffiro^ibi-jiBiL-cy— ^ 
fcttsiSfWfcU fflA*flE©SWfc«r iHKJ: 
9, XJRlftJteJtfflLfcftaflr* (Vout ) £®9ffl-r 

[0 0 7 4] U_k<D£ oiZ. z.<D&m<Dmi&<DMmz£ 

VTtftn, h 2 5 & ?-+*/i^#T©-tt1S«K:RttT 
1 0»C^-T«t H9>-^^«rfiiBi**-C»f^S* 



(11) 

[0 0 7 5] 013 (b) fc*1f£3|E«©BCM 

DMBfclSfcfli^-©^, «W-«BE«H4tt3«fl B *M4 

*3te*V*— Kl 1 1 t3t«*«UlfflMOS h7y-^ 
*1 1 2 t Sr»J*»cRtf-C^S©-C, 7^h-7 , -hmS 

[0 0 7 6] *-?*J*tt\ **^-f Kill 

£ 7tfS#^afflMO Sh7 * 1 1 2 i OlMRftfi 
^fott'triSfcfe^ Kin35£[6]±-C-#S. y 

M(D<>x-/umi^l 5\Zp + §>©=* -y y T^s/ h2 5£ 

20 iJtlfflMOS h7^^) 1 1 2»CJ:5 3t«-g-a:*a 

Ti^^ry KSrKJtTtt^SrtfaL, P MOS 1-7^^ 
. ^ (3t«**tbfflMOS F7y-^) Ki?3WI« 

[0 0 7 7] H*HWft*^-©±«co«^=Sr*i-H 
6 (a) tCfeV^T, ffltU^ra-C> hfiHl + 
5 Vco®E^WABi-5 r t tc J: 0 ^+^i4B«*i»aiS 
*T KW 1 7 a fcBWlP$;h.7bft+ 5 VcoS 

JBES:-t©S*y-^ffi:»tl«l 6{cEP^Pi-5 «t 

30 ^5. l-^l, 9i v i,Tmmmr$ fcvy - 
T-t&mm® 1 6 5 vomwts «t 5 ft«as 

[0 0 7 8] $ btc, ±JESfl£«lft3H-T-«>^flc©«lfifeS: 
*-TBl6 (a) td*5^-C, AWHIRj: LXfeMffiM&R 

±W1J«0g«lcJ:iJttm##lttiffl h7V-^^ 112© 
y - * St, * © »bH J: 9 * 

*^f(Hj's§?rffl 1/ ^S w t & ^Tlg-Cfe So 
[0 0 7 9] 

[0 0 8 0] z<Otctb. Stt^V:*— K»-e*£Lfc# 
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5. tfot, siem^»»a (wank) , § 
wmt9>mtowmM*i:99i-**z t*-e#, moss 

-< ^ — ^-fe^U-WttHSr C C DSH" > -S*fe >*«t4tg 
[00 8 1] i«jMe»&*&^+*/P««T©- 

[0 0 8 2] SHMftfctt, K£}fe 

(StittlfflMOS Y7^V*# k(T>m&t£l&%1oJ£'Q'fs 

#5«rttSr^*»U-C, BJg'^-yjHFarWiffl-*-* w t 
^"C^S, K#OCMOSyn-fe^SftJ;!9 

Hat r t a. 

[0 2] *^0^co||l£o^ffiic#^|l^^^-coW4 

■So 30 

im4] *&w<DmM<oMmz&zm&Wt&m i ?-v>mtiL 

[nisi *%w<o%m<DWM\z&zmw&®M=f-*>&tiL 
■f-, in i ©c-cgjusfsm-efe-So 

[06] 06 (a) 14. 40 

fMk*-T-0^*OlHl»»rtS:Srt-H-e*>5. 0 6 (b) 

14, 06 ( a ) omfm&mjF&WittZiki&ofj s 

[0 7] 0 7 (a) 14, *^?^ro^W^flHc#5@^ 

IB^^roibf^BSoWaSBMrofcSttlBJcjaJta, 04 
to D - D g|$r ffi T' <£> y -y -f Sr ^"T 0 -C 5 „ 

0 7 (b) 14, **W©Hlfew^fl8lc^5H^»|fe^^ 
<DW)i¥&f<Dffi £b^c0fo5«flglC*Jft5 % 05WE-E 
iKWE t?coxtf -f y y ^ Sr^-T 0-Cfc 5. 

[0 8] 0 8 (a) ii, &&m<omm<o&mz&zmft so 
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W D - D$#rffi -C<D zjf t- y > Sr^-t-0T*fe 5. 

0 8 (b) li, #S§ej<o3lffico^Iiic&3@^®§ji^ 

[09] 09 (a) »4, *&*mnm<nwm\z-&z>mw 

«Mft*-T'©»^i*©«jtm3WW©*)5tt»jc*sit«, 04 
©D-D«grIt'ro#r>->t^tSr^tg|-efe5, 

0 9 (b) J4, *«WO3H6<0Jgffit^5@{m«^^ 
<oWi1fcft<o8imMm<Dib5Vit&\zte\iz> s 05©e-e 
mWiffi v (o jjfr y -> Sr^i-0 t?fo 5„ 

[0io] 

teiulirtcDftm ttiiifflMo s h7y-y**<D«ifc-fl 
[01 l] 01 1 (a) 14. S#flMRft?-«MBttr y -t; y 

(b) i4, *&w<Dmm<oMi&ic&5®im&m*<o<?- 
**/i'S3iffiv>W:ife&m-tmr'&y , 011 (c) i4, 

7ws«ffi<o^ffi§:^-r0-efc5c 

[01 2] 01 2 (a) <4, *«^©HJS©Jg|SI^5 

©«ffi©#*ttfflSS:5W-|a-C*>5. 012 (b) (4, 0 
12 (a) &ViW1r?>tLtb<D*c*yT#'lri/ hRXf*<D 

[01 3] 01 3 (a) (4, Se*MC#5BCMDijg 
©HWWftS^OfllJtfco^-C^i-Wfffilll-CibS. 01 
3 (b) 14, fE&ffJKftSBCMDWttOBfMftft*? 

[ft-Sf-wfftW] 

1 5 ?i/H>W£, 

1 5 a nm^Ftmrn (sst«ms<D7F*e^s) , 
i6. i6a v—xmwcm®. 

1 7 

17a KWVWMW, 

1 9 y- 

20, 20a, 20b Stttti^ll, 

2 1, 2 1a, 21b SSjt«ff# (VSCAN) W 

2 2, 2 2 a, 22b K U"f yflffi (VDD) 

25 jf^yr^^ (ussAai&JB) , 

2 6 7k¥ttl7J^, 

2 7a, 2 7b 7K¥*»gf- (HSCAN) 
2 8a, 29a ft&Wff ^AT^ffiT-, 
2 8b. 29b #A77iffi^, 

2 8c, 29c *ttm«*ai**^-, 

1 0 1 *{4@f^, 

1 0 2 SB*»a^ (VSCAN) mW)fe&®&. 
103 KU"fy«flE (VDD) »b;£g|2)g§. 
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(13) 
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1 0 4 *¥£gffi*§- (HSCAN) SE»)*£[H]&g. 
105a, 105b 

i o 6 femmm , 



1 1 1 *— h\ 

112, 112a )tfffifflfflMOSF7V^^ 
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